The goal of this article is to account for the resolution of vowel sequences across word boundaries in Catalan. Specifically, the paper accounts for the distribution of hiatuses and syllable contraction cases between two lexical words in this language. The article argues that V1 (the last vowel of the first word) does not undergo any change if it is followed by a vowel V2 bearing nuclear stress (or phrasal stress) prominence. The blocking of V1 glide formation will be seen in relation with the systematic maintenance of schwa in this position (canti ara [i »a] 'you sing.imp now', canto ara [u »a] 'I sing now', tallo ungles [u »u] 'I cut nails', canta ara [´ »a] 'he/she sings now'). Blocking of glide formation or schwa deletion is thus not due to rhythmic reasons (stress clash), as some previous studies have contended, but rather to the presence of a nuclear stress prominence on V2. This phenomenon will be interpreted as the instantiation of an alignment constraint which aligns the word-initial nuclear stressed foot to the left edge of the prosodic word. This alignment constraint triggers a 'prosodic isolation' phenomenon which prevents vowel gliding or deletion from applying. Finally, the paper also accounts for vowel sandhi in contexts where V2 is not stressed: in these contexts, syllable contraction is the norm.
INTRODUCTION
In Catalan, as other languages, vowel contacts across word boundaries are resolved in a variety of ways. First, the two vowels can be pronounced in two different syllables, that is, forming a vocalic hiatus. This solution is common when the two vowels are stressed: signà actes [«a »a] 'he/she signed grade sheets', xampú òptim [«u »ç] 'optimal shampoo', compongué himnes [«e »i] 'I composed hymns', camí ample [«i »a] 'broad path'. On the other hand, the two vowels can contract into one syllable. Catalan displays three different strategies for eliminating vowel hiatus: 1) glide formation, as in faci amigues [j´] 'you make.imp friends', dono alegries [w´] 'I make people happy', cafè irlandès [«Ej] 'Irish coffee', and compra olives [´w] 'he/she buys olives'; 2) deletion of one of the vowels, as in oli especial [i] 'special oil', sabó artesà [«o] 'handcrafted soap', and trenta anys [»a] 'thirty years'; and 3) fusion (also called vowel degemination), as in compro ulleres [u] 'I buy glasses', porta abric [´] 'he/she is wearing a coat', and pati infantil [i] 'childrens' playground'. 1 The main goal of the paper is to account for the resolution of vowel sequences across word-boundaries in Central Catalan and report new findings coming from the transcription of a corpus of spontaneous speech (COC, Corpus Oral de Català; Payrató and Alturo 2002) and from the results of an 96-utterance questionnaire answered by 8 speakers of Central Catalan (see Appendix). The article demonstrates that the distribution of hiatus and syllable contraction processes is not random, but rather that it can be predicted quite systematically. As will be shown, stress is the main factor involved in this phenomenon: basically, nuclear stress prominence protects vowels from devocalizing or deleting. This tendency can be regarded as a general tendency of languages to preserve phonological material in prominent positions. The article will account for the observed restrictions on vowel sandhi resolutions within a constrained-based framework. Similarly, the different strategies used by Catalan to eliminate vocalic hiatus (namely, vowel gliding, elision or fusion) will follow from general principles of syllabification and metrical licensing. In sum, the analysis presented in this article allows for a unified view of vowel sandhi phenomena in Catalan.
Most studies on vowel sandhi in Catalan have pointed out that when a word ends in an unstressed high vowel and the following word starts with a stressed vowel, hiatus is the general outcome. In this environment, glide formation does not occur, and vowel sequences such as canto àries [u »a] 'I sing arias' or begui aigua [i »a] 'you drink.imp water' are pronounced in two syllables. Even though most authors have claimed that in the rising sonority cases stress clash competes with the onset condition, preventing glide formation from applying (Oliva 1977 (Oliva , 1992 Bonet and Lloret 1998; Jiménez 1999; Wheeler forthcoming) , the data presented in this article demonstrates that stress clash is not the reason behind blocking of syllable contraction: thus, doni eines [i »E] 'you give.imp tools', canto òpera [u »ç] 'I sing opera' are pronounced with a hiatus, as are dóna-li eines [i »E] 'you give.imp tools to him/her'), canta-li òpera [i »ç] 'you sing.imp opera to him/her', even though in the latter examples the two stresses are separated by two unstressed syllables (see also Recasens 1993 and Prieto 2001) . As the data will show, what blocks vowel gliding is the presence of nuclear stress (or phrasal stress) on the second vowel. We will claim that an alignment constraint gives rise to a 'prosodic isolation' phenomenon which favors vocalic hiatus. Furthermore, it will be shown that the blocking effects of nuclear stress prominences apply to other vowel contacts, that is, neither schwa deletion nor vowel fusion occur when the second vowel bears phrasal stress (e.g., amiga íntima [´ »i] 'intimate friend', amiga òrfena [´ »ç] 'orphan friend', carro únic [u »u] 'unique cart', territori inca [i »i] 'Incan territory').
On the other hand, Catalan presents a very interesting case from a crosslinguistic point of view. When a schwa occurs in word-initial position, deletion is the general norm (sofà elegant [«a] 'elegant sofa', ressò ancestral [«ç] 'ancestral echo', camí enfangat [«i] 'muddy path'). In this case, the well-known tendency to preserve material in word-initial position is not strong enough. In a recent crosslinguistic survey, Casali (1997) reported that deletion of a word-final vowel is far more common than deletion of a word-initial vowel. As he pointed out, "at the boundary between two lexical words, elision is always of V1" and that "exceptions occur only under very special circumstances." (Casali 1997:498) . To motivate the well-known prosodic strength of word-initial segments, Casali posits a series of positionsensitive faithfulness constraints: among them, maximization of a word-initial segment, MAX-WI, requires that segments in word-initial position must be parsed into the surface representation. At first sight, the facts in Catalan contradict Casali's generalization: typically, V1 is kept when V2 bears nuclear stress; by contrast, V2 deletes (see the examples above) or turns into a glide when V1 is stressed. We claim that the apparently 'unexpected' behavior of Catalan vowel sandhi can be explained by resorting to prosodic prominence effects. In Catalan, metrical prominence faithfulness will outweigh position-sensitive faithfulness (word-initial prominence) and that explains the preferential preservation word-initial (and word-final) material when V2 bears nuclear-stress prominence.
The paper is organized as follows. Section 2 presents the materials and questionnaires used for collecting the data. Section 3 presents the data on vowel sandhi in Catalan as well as a brief overview of the literature on vowel sandhi in other Romance languages. Finally, section 4 presents an Optimality Theory analysis of the vowel sandhi data.
METHODS
The data reported in this article comes from two different sources. A key source of data comes from the phonetic transcription of the vowel contacts present in five spontaneous conversations of half an hour of duration belonging to the Corpus Oral de Català (COC; Payrató and Alturo 2002).
2 All vowel sandhi environments present in these conversations were phonetically transcribed. Throughout the article, references to examples extracted from the corpus are given as follows: (COC, c01) will mean "extracted from conversation number 1, Corpus Oral de Català".
Given that not all possible environments occurred in the spontaneous speech database (or at least in sufficient numbers), we decided to use a second source of data coming from a controlled set of utterances. We constructed a set of 96 utterances taking into account three different factors: a) the position of the prominent syllables in relation to the vowel sequence V1 and V2 (stress position); b) the syllable structure (closed vs. open) of the second syllable; c) the sonority scale of the vowel sequence (see the questionnaire in the Appendix). Typically, the test utterances included in the questionnaire consist of two-word sequences of noun plus adjective (e.g., matí avorrit 'boring morning') or verb plus object noun (e.g., demano eines 'I ask for tools').
3 This structure guarantees that the two words are pronounced in one phonological phrase (hereafter, p-phrase or φ-phrase). As we know, syllable contraction strategies do not apply as regularly when the vowel sequence does not belong to the same p-phrase (as is well-known, intonational boundaries can optionally block syllable contraction). Thus, while it is very unlikely that the vowel sequences in (compraré ulleres)φ 'I will buy glasses' or (és un fuster humil)φ 'he/she is a humble carpenter' is pronounced with a hiatus *[»e u], a hiatus pronunciation would be more acceptable in utterances such as (compraré)φ (ulleres de veritat)φ 'I will buy real glasses' or (és un fuster)φ (humil de veritat)φ 'he/she is a truly humble carpenter'.
Eight native speakers of Central Catalan, including one of the authors, responded to the questionnaire. 4 Speakers 2 The Corpus Oral de Català is now publicly available on CD-ROM (Payrató and Alturo 2002).
3 The database includes a couple of instances of subject plus a verbal projection (e.g., algú obre la porta 'someone opens the door') and some instances of somewhat longer sequences (convé herba fresca 'fresh grass is needed'). These tokens constitute 7 examples in total. 4 The speakers who answered the questionnaire were the following: were asked both to evaluate and produce the target word sequences, paying special attention to the surface realization of the vowel sequences. In some cases speakers reported two optional resolution strategies, depending on speech rate. Throughout the article we report the general solutions given at a normal rate of speech, even though in some cases we also point out possible outcomes at faster speech rates. Oliva 1977 Oliva , 1992 Bonet and Lloret 1998; Jiménez 1999; Wheeler forthcoming) . Nevertheless, the data from both the spontaneous speech corpus and the questionnaire show a clear contrast between vowel contact resolutions involving different degrees of prominence: that is, when V2 bears nuclear stress (or phrasal main stress) hiatuses appear in a systematic fashion, while when V2 bears a primary stress that is subordinated in the phrase syllable contraction is the general solution (see also Recasens 1991:163; 1993:125) . The examples in (1) and (2) word-boundaries (that is, V##»V contexts) for each of the 8 Central Catalan speakers who answered the questionnaire. Of the 96 total tokens included in the questionnaire, 35 are combinations of unstressed V1 followed by a vowel V2 with nuclear stress. Of the 32 tokens, 25 involve combinations of non-identical vowels and 7 combinations of identical vowels; finally, 7 utterances are examples with non-nuclear stress on V2. [NB: In the tables, N is the number of tokens]. As expected, the data reveals a systematic contrast between the presence vs. absence of nuclear prominence (in the table, the two groups are separated by a double line): while hiatuses arise systematically in the nuclear stressed cases regardless of vowel quality (from 92% to 100%, depending on the speakers), no tokens of hiatus occur when V2 does not bear nuclear stress (0% for all speakers; e.g., convé herba fresca [«e] 'fresh grass is needed', això obre la porta [«ç] 'this opens the door'). Finally, we should point out that, in some exceptional cases, syllable contraction occurs when V2 bears nuclear stress. If we examine the few exceptions present in the data, they could be interpreted as having a 'semilexicalized' pronunciation (vg. menja herba 'he/she /it eats grass', porta-me-la ara 'you bring.imp it to me now'; e.g. also en deu tenir onze [»jo] (COC, c01)). Table 1 . Raw frequency of occurrence of hiatuses in unstressed-stressed vowel sequences across word-boundaries (V## 'V) for eight speakers
The blocking effects of nuclear (or sentence) stress on syllable contraction can be understood as a way to strengthen its prominence when located in word-initial position: parsing the nuclear stressed syllable as a separate syllable in the surface representation prevents both gliding or deletion from applying and it allows for a higher perceptibility of this prominent syllable. This phenomenon has also been observed in other Romance languages. According to Navarro-Tomás (1926:153) 'they always fill (it)' 'they always fill the drawer' 'they always fill (it) around Christmas'
'you speak.imp now' 'you speak.imp immediately''you speak.imp now in school'
No stress clash effects
Previous studies on Catalan vowel sandhi phenomena have claimed that vocalic hiatus arises as a way to avoid a stress clash situation (see Oliva 1977 Oliva , 1992 Bonet and Lloret 1998; Jiménez 1999 ; Wheeler forthcoming). Nevertheless, the examples in (3) show that the presence of vocalic hiatuses is independent of the distance to the following word stress (see also The data presented in this section demonstrates that the reason for blocking glide formation or vowel elision across word boundaries in Catalan is not stress clash avoidance but rather the presence of a nuclear stress prominence on V2. A similar behavior has been reported for vowel fusion in Greek (a process that involves deletion of vowels of the same quality). As Nespor (1987:67) points out, "the stresslessness of the final vowel of the first word is not the correct generalization. Instead, a similar constraint must be put on the second vowel, that is, the initial vowel of the second word. This is shown in the examples in (5), where in each case the second word of the sequence has initial stress, while the location of the stress on the first word varies; in each of these examples vowel degemination yields ungrammatical results". In other words, the contexts where hiatuses occur across word boundaries in Greek is parallel to the ones in Catalan, that is, when V2 bears a stress (no matter how long the distance to the preceding stress). The examples below reveal that degemination is ungrammatical when V2 is stressed:
palió ónoma *paliónoma 'old name' oréa árTra *oréárTra 'beautiful articles' tésera áloƒa *téseráloƒa 'four horses' Nespor (1987:67) 
Syllable contraction environments

Stressed-unstressed sequences: glide formation, schwa deletion and fusion
Contrary to what we have seen so far, when a word ends in a stressed vowel and the following word begins with an unstressed high vowel, the most general outcome is a diphthong (e.g., cafè irlandès [«Ej] 'Irish coffee', comprà ulleres [«aw] 'he/she bought glasses'). As Recasens (1993:126) points out, syllable contraction in the latter cases can only be prevented in extremely slow speech and when rhythm is specially marked. The examples in (6) exemplify this basic contrast, namely, glide formation in word-initial position vs. non-glide formation in word-final position.
[NB: in the examples in (6), stressed syllables are marked in boldface] (6) »V ## V V ## »V stressed-unstressed unstressed-stressed
Glide formation Hiatus
'you buy.imp oil' comprar ulleres [«aw] carro ample [u »a] 'to buy glasses' 'broad cart'
Results from both the spontaneous speech data and the formal questionnaire reveal that roughly the same pattern is found when a schwa is present or when identical vowels are in contact (see examples in (7)).
9 Schwadeletion in word-initial position and fusion of the two vowels are the general solutions at a normal speech rate (e.g., paper antic [«e] 'old paper' or menú opcional [«u] 'optional menu').
9 It should be noted that there are major dialectal differences regarding the deletion of word-final schwas. The following examples show that deletion of word-final [´] is more common in the Girona and Majorca region than in Barcelona (see also Bonet and Lloret 1998:185) . While Barcelona Catalan tends to maintain word-final schwas before a following nuclear stressed vowel, Girona and Majorcan Catalan tend to delete them quite systematically in the same environment. Data from Majorcan Catalan come from Puigròs (2000). Also, speakers from the Tarragona area can delete word-final schwa more easily. Recasens (1993:135) , for example, reports deletion of schwa in contexts such as tasca humanitària 'humanitarian task', dona intel·ligent 'intelligent woman', possible incidència 'possible incidence', and vaga intuïció 'vague intuition'. What is the reason behind the contrast exemplified by the vowel sequences above? Let us first note that we are not dealing with a simple mirror-image contrast of the type stressed-unstressed vs. unstressed-stressed (that is, V##»V vs. »V##V). Crucially, while in the sequence V##»V the stressed vowel bears a nuclear stress, in the sequence »V##V the stressed vowel bears a 'secondary stress' -notice that the nuclear stress is always located further to the right into the second word, at the end of the sentence. Different authors have pointed out that sentence-internal stresses in Catalan undergo stress subordination (see Oliva 1992 and Recasens 1993, among others) . Similarly, recent results by Prieto et al. (2001) demonstrate that the first stress of a stress clash sequence can be eliminated. A perception experiment with 500 target sentences proved a high level of confusion between stressed syllables in a clash environment (sequences such as camí net 'clean path') with sequences with only one stress (caminet 'small path'). The fact that these two sequences can be homophonous in normal speech demonstrates the systematic destressing of the first syllable in the clash.
The special behavior of schwa
In section 3.1, we noted that schwa tends to delete in word-initial (closed) syllables (e.g., paper antic [«e] 'old paper', xampú excel·lent [«u] 'excellent shampoo', sabó especial [«o] 'special soap'). Results from both the spontaneous speech database and the questionnaire indicate that the basic set of exceptions to schwa deletion corresponds to schwas in word-initial open syllables (e.g., tabú amorós [«w´] 'amorous taboo'). Thus, in spite of the weakness of [], this vowel is specially resistant to deletion when there is no coda consonant remaining in the syllable. Some examples are shown in (8). As we saw before, the sonority value of the vowel sequence generally determines the nucleus (e.g., high vowels and less sonorous vowels become glides). Note that again the examples in (8) prove that prefinal stresses lose some degree of prominence and thus can become glides. 11 Spanish displays a parallel behavior in this respect. As Hualde (1994:638) 'boring morning' tabú amorós [«w´] 'amorous taboo' actor enèrgic [«o9] 'energetic actor' tambor alegre [«o9] 'happy drum' vestir elegant [«j´] 'elegant dressing' destí anòmal [«j´] 'anomalous destiny' xampú aromàtic [«w´] 'aromatic shampoo' paper adient [«e9] 'suitable paper' paté aromàtic [«e9] 'aromatic paté' solució elegant [«o9] 'elegant solution' Table 2 shows the percentages of schwa deletion in sequences of stressed vowel followed by schwa ('V## [´] 12 We argue that there is a gradation in the deletion of schwa depending on vowel height and sonority features of the two vowels. As the examples in (9) show, schwa undergoes deletion when preceded by a stressed low vowel [a] or after the mid low vowels [] and [ç].
(9)
Low vowel contacts sofà elegant [«a] 'elegant sofa' està atordit [«a] 'he/she is puzzled' faisà enorme [«a] 'huge pheasant' cafè aromàtic [«] 'aromatic coffee' ressò allunyat [«ç] 'distant echo' això allunya [«ç] 'this distances (it)' ressò eixordador [«ç] 'deafening echo' cinquè elegit [«] 'fifth elected' Table 3 . Raw frequency of schwa deletion in unstressed vowel sequences across word-boundaries (V##V) for 8 speakers
Unstressed sequences: Glide formation, schwa deletion and fusion
Combinations of two different high vowels
When two high vowels of different quality are in contact, the outcome is an obligatory diphthong. The diphthong will be generally rising, as the examples in (11) show. Yet if the distance between stresses is shorter, the nucleus can be located on the left-hand side: codi obert [iw] 'open code', miro illots [uj] 'I look at big islands'.
(11) i,u ## i,u porto invitacions [wi] 'I bring invitations' porto informes [wi] 'I bring reports' porti uniforme [ju] 'you wear.imp uniform' porto imitacions [wi] 'I bring imitations' compri ulleres [ju] 'you buy.imp glasses' [u] . These combinations are invariably collapsed into one vowel.
Combinations of two identical vowels
The only combinations of two identical unstressed vowels are [´] ## [´], [i] ## [i] and [u] ##
'you motivate.imp' amo universal [u] 'universal master' compto ovelles [u] 'I count sheep' amiga amable [´] 'kind friend' canta alegre [´] 'you sing.imp happily'
Finally, it is worth pointing out the parallelism between the behavior of two unstressed vowels and the behavior of a sequence of stressed-unstressed vowels. 
PROMINENCE AND ALIGNMENT CONDITIONS
The Catalan data clearly supports the view that prosodic and alignment constraints play a major role in vowel sandhi phenomena. Remember that in Catalan, the right edge of words fall at a syllable edge only when V2 carries sentence stress (e.g., canti ara [i »a] 'you sing now'). By contrast, when the sentence stress moves to the right the result is syllable contraction (canti ara mateix [»ja] 'you sing.imp immediately') -remember that the hiatus solution is always the same independently of the quality of the adjacent vowels. We interpret this prosodic isolation phenomenon as a consequence of a prosodic alignment constraint. Generalized Alignment (McCarthy and Prince 1993) , developed within Optimality Theory framework (Prince and Smolensky 1993) , has adapted the notion of edge alignment from the original proposal by Selkirk (1984) . In the case at hand, we claim that the alignment constraint ALIGN (PrWd, L, NucF, L), which aligns nuclear stressed vowels to the left boundary of prosodic words, is responsible for blocking deletion or glide formation in this context. The result of this is that word-initial syllables are 'isolated' from the preceding syllables, blocking schwa deletion and glide formation of V1.
The left edge of every word-initial nuclear stressed foot coincides with the left edge of the prosodic word.
The effects of nuclear stress on vowel sandhi phenomena can be understood as a particular instantiation of the tendency to strengthen segmental and prosodic properties in positions with stronger stress (see Dresher and van der Hulst 1998, Dilley et al 1996) . Similarly, the preservation of phonological elements in certain prominent positions (e.g., word-initial segments) has been clearly demonstrated in recent work on positional faithfulness (Beckman 1998, among others) . In Catalan, as stated in Cabré and Prieto (in press), word-initial prominence is reflected in the maintenance of high vowels as vowels at the initial syllable of the word if the lexical stress is no more than two syllables away from this vowel (e.g., tió
). This behavior can be interpreted as a position-sensitive phenomenon, as vowels at the beginning of the word are more salient than those at the end of the root. Catalan behavior regarding vowel sandhi resolutions shows that it is both the prominence of word-initial positions and the presence of a word-initial nuclear stress which are triggering prosodic isolation.
As the tableaux in (14) show, the top-ranked alignment constraint ALIGN-L (NucF, L, PrWd, L), which aligns nuclear (or sentence-) stressed vowels to the left boundary of prosodic words, prevents syllable contraction in cases such as pròtesi ampla [i »a] 'broad prosthesis', article àrab [´ »a] 'Arab article' and territori inca [i »i] 'Incan territory'. Glide formation, vowel elision and fusion are mechanisms available to satisfy the crosslinguistic constraint ONSET (the tendency for syllables to have onsets). This constraint is thus violated by heterosyllabic sequences of the type V.V. As the tableau shows, the alignment constraint dominates ONSET and prevents syllable contraction.
By contrast, when the same ranking is applied to cases such as cançó illenca [«o j] 'island song' or sabó aromàtic [«o9] 'aromatic soap' or camí important [«i] 'important path' (that is, stressed V1 plus unstressed V2), the alignment constraint ALIGN-L (NucF, PrWd) is not violated by the data because the sentence stress lies further away on the second word. Consequently, syllable contraction (through gliding or vowel deletion, depending on the case) is the outcome in this context. The different outcomes of syllable contraction will be dealt with later in this section.
Let us now examine a case such as cap orfe 'no orphan', syllabified as [ka.»pçr.f´], and not *[kap.»çr.f´]. In Catalan, word-final consonants are always resyllabified as onsets with word-initial vowels. However, this phenomenon represents a violation of Align-L (NucF, PrWd). In order to account for consonant resyllabification, we propose to resort to a constraint which disallows a configuration such as C.V, that is, *C.V (Universally optimal syllable), which is undominated in Catalan. 13 In Catalan, ONSET can be violated, as we find onsetless syllables (e.g., illa [»i¥´] 'island', ona [»on´] 'wave', teatre [te»atR´] 'theater'); yet there are no cases of *C.V. 14 (16) *C.V No consonant available can be syllabified as coda if it is followed by a vowel.
The following two tableaux compare a sequence such as cap orfe, with an onset consonant available, with pròtesi ampla 'broad prosthesis', with no such consonant. While the first surfaces as [ka.»pçr.f´] because it satisfies the *C.V requirement, pròtesi ampla 'broad prosthesis' respects the alignment constraint and surfaces as [pRçt´zi »ampl´].
(17) cap orfe (Prince and Smolensky 1993:89) No language may prohibit the syllable CV. 14 Other potential constraints to explain this effect are SYLLCON (Syllable Contact Law: there should be a minimal sonority distance between syllable edges) or a local conjunction of ONSET+CODA conditions.
Let us now deal with the different mechanisms available in Catalan to attain syllable contraction. How do we predict the fact that different vowel sequences give rise to different outcomes such as gliding, vowel elision or fusion? One of the main factors to be taken into account is the sonority properties of the vowels involved. We will rely on the well-known crosslinguistic generalization that more sonorous segments are chosen to occupy the syllable nuclei positions, while less sonorous segments will surface as syllable margins. Within OT, this tendency has been formalized using the Harmony scale HNUC (Nuclear Harmony Constraint; after Prince and Smolensky 1993:16) :
(18) Nuclear Harmony Constraint (HNUC, Prince and Smolensky 1993) A higher sonority nucleus is more harmonic than one of lower sonority.
To instantiate HNUC into binary constraints, Prince and Smolensky (1993:136ff) propose a process of universal alignment (iii) of the following two phonetic pre-defined scales (i and ii): a binary structural dimension (Peak/Margin) and a segmental sonority prominence scale.
(19) i. Syllabic Position Prominence: Peak > Margin ii. Vocalic sonority scale:
iii. Universal Syllable Position/Segmental Sonority Prominence Alignment (Prince and Smolensky 1993:137) The syllable position and segmental sonority prominence scales are universally aligned: the harmonic alignments are the Peak and Margin Harmony scales; the constraint alignments are the Peak and Margin Constraint Hierarchies.
Crossing of two phonetic scales gives rise to the Peak Hierarchy in (20) which motivates the relationship between sonority and syllabicity. In Catalan, this relationship explains the fact that high vowels are the ones that occupy the syllable margins when there is any other vowel competing with them. This hierarchy will also determine nucleus placement in the case of contact between any other two vowels:
(20) Peak Hierarchy *P/i, *P/u >> *P/e, *P/o >> *P/´ >> *P/E, *P/ç >> *P/a
In the following tableau, the fact that *P/V [i,u] 16 Note that when two identical vowels are adjacent within the same word (and not across word-boundaries), then deletion does not occur (e.g., fiï [fii] 'you trust.imp', paelleta [p´´»¥Et´] 'little frying pan'). The constraint I-CONTIGUITY offers a potential explanation for the maintenance of vowels in word-internal positions. This constraint would rule out deletion of elements internal to the input string (in this case the lexical forms).
INPUT-CONTIGUITY ("No skipping") (McCarthy & Prince 1995:371) The portion of S1 standing in correspondence forms a contiguous string. Domain (R) is a single contiguous string in S1.
The last tableau derives the cases whereby schwas in word-initial position delete after low and mid-low vowels [E, a, ç] 
CONCLUSION
This article has offered a simple and unified account of vowel sandhi phenomena in Catalan. The paper shows that the surface realization of adjacent vowels at word boundaries is not a random phenomenon, but rather a quite systematic process which is basically guided by prosody. Nuclei properties in Catalan are maintained to preserve both morphological (word-initial) and sentence-stress prominence.
In Catalan, as in other Romance languages, final open vowels are parsed as nuclei when the following vowel bears nuclear stress; in other words, nuclear stress prominence protects the vowels from devocalizing (canto àries [u »a], canta himnes [´ »i]). The syllabic inalterability of word-final vowels applies regardless of the distance between adjacent stresses and thus cannot be explained by stress clash avoidance conditions (as it has been claimed in the literature). The blocking of V1 gliding/deletion is interpreted within OT as a consequence of the application of an alignment constraint which associates the lexical stress of the initial vowel with the prosodic word when it coincides with the nuclear stress of the utterance (AlignL NucStress-Pw). This constraint has the effect of triggering prosodic 'isolation' from the previous sequence and blocking V1 vowel gliding or deletion from applying.
On the other hand, when V2 is unstressed, the general solution is syllable contraction. For example, when a schwa occurs in word-initial position in closed syllables, deletion is the general norm (passo angúnia [u] 'I feel anguish', oli esplèndid [i] 'splendid oil'). In this case, the well-known tendency to preserve material in word-initial position is not strong enough. At first sight, the facts presented in the preceding sections seem to contradict Casali's crosslinguistic generalization that languages preferentially preserve phonological elements in word-initial positions (namely, V2). Casali (1997) indicates that across languages deletion of a word-final vowel is much more common than deletion of a word-initial vowel and thus there is a preference for maintenance of features in wordinitial position over word-final position. The work by Casali predicts that "a number of elision patterns which otherwise might plausibly be expected to occur are ruled out, for example, a language that regularly elides V2 at lexical word boundaries" (Casali 1997:509) . In the case of Catalan, the syllabic properties in word-initial (and word-final) positions are only maintained when they are 'protected' by stress, indicating that faithfulness to word initial prominent positions is acting together with faithfulness to prosodic heads. Thus, the Catalan data clearly supports the view that position-sensitive faithfulness is not enough to explain the crosslinguistic behavior of some languages regarding vowel contact resolutions and that metrical faithfulness is needed as well. 
